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(54) (57) 1. CnOOOB HSBJIOTEHIW TH3KEJ5JX 
UBETHMX METAJUIOB K3 BOflHHX PACTBOPOB 
copeuiieft co/iflMrt reTepOTOTOKMcnoT c 
nocnewiomrtM otjateJieinieM copCeHTa ot 
pacTBopa, o t ji h.m a 10 mi k ft c h 
tcm, mto, 6 uejiB»> noBtameHHH cTeneHK 
M3fiii^eKHH MefannoB, cop5uHio BenyT 

B> npM Cy T C T BH M anKMJlTPHMeTKJiaMMOHKfl- 

XJiopHAa. 

2v Cnoco© no n»l r 6 t h i a » • 
la h R c h TeM^uto*. c uenbto y?iponte- 
hbh oTneJieHHH cop6eHTa of pacTBopa, 
oT«eiieHHe ocyBjecTBJiaiitff npoayBicoft 
pacTBopa AHCneprHpbBaHHHM bobbvxom. 
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H3o6peTeHHe othogB k npoueccaM 
BHAejieHHfl rnxenux ub| fx MeTaano.B na 
BoflHwx pacTsopOB cop6uHea cojihmm re- 

TeponOJlHKHCJlOT H MOmeT 6UTb HCnOJlb30- 
BdHO B 067iaCTH OMHCXKH CXOWHblX BOAf 

a xaKace npn nepepaboxxe texHonorH- 

MeCKHX paCTBOPOB npeOTPHHTHfi UBeTHOft 

MexaruiyprHH. 

H3BecTeH cnoco6 KOHUeHXPHpOBaHHH 
hohob TflateJibix UBeTHux MexaiuioB H3 

BOflHHX paCTBOPOB COpCuHeft 
,UO<t>OC<J>aXOM aMMOHHH ClJ-" 

B 3TOM cnocooe npouecc .hsbjiomo hhh 
hohob XHwenux Mexan/ioB ocyrqecxBJiHrox 
npn pH > 3,0. B 3THX ycnoBHHX Me/i- 



ol"pa< 
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Kpomg Toro, c VP 0 ynpomeHHH ox- 
,aejieHHn copeeHTa o^adBopa, dxjiejie- 
HHe ocytuecTB/iHJorr npoAyBKofl pacTBopa 
flHcneprnpoBaHHUM BosayxoM. 

Cnoco6 ocymecTBJiHioT cncAyiomHM ofc- 
pa30M. 

B khcjiuh (pH=3-6) 0,1 M pacrBop 

HHTpaTa aMMOHHH, COflep^caiUHH HOHU th- 

mejttjx UBeTHux MexaJtnoB, bbqhhx 12-mo- 
JiH6no<I>oc4)opHyio KHCJioxy h cxexnoMex- 
pH^ecKoe kojiH^ecTBo anKH/ixpHMexHJi- 
aMMOHHHx/iopHaa (tR(CH^)^ N]C1 , me 
RaiC ^ H 2h+i ; n=10-I6, cpe«HHH Maneny- 
jinpHaH Macca 235). OepasyromyiocH xsep- 
flyro <f>a3y BtmepiKH b aioT b xoHxaxxe c 



KOKpHcxajuiH^iecKHH ocaflox 12-mo/ihoxio- 15 pacXBopoM b xeieHHe 1 <i. 
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$oc$axa aMMOHHH nenxH3Hpyexcn h nepe- 

XQUHX B. KOJlhOHJOHOe COCXOHHHe, tJTO 

3axpyflHHex nocneayiomee oxae/ieHHe 
xBepflOH 0a3ta ox pacxBopa. KpoMe Toro, 
Ann pa3«eJieHHH XBepflofl h xhjxxoh <J>a3 

B COPOUHOHHUX CHCTGMaX c y*iacxHeM 

aMMO h He Bux conen rexeponpJiHKHcnox 
o6uwho npHMeHHwx xaxne xpyaoeMKHs 
cnocoeu, xax yjibTpatfcHJibxpaiiHH, 
ueHxpH<j)yrHpoBaHHe, a xaxne HaneceHHe 
oca^KOB cop6eHxos Ha ac6ecx,* cejiHxa- 
re/ib, cxexnoxxaHb h pp. 

HanfoJiee Gjihskhm k HsodpexeHHE) no 
xexHHMecxoH cymnocxH h BocxHraeMoMy 
pesyjibxaxy HsnnexcH cnoco6 H3B/ieMe- 

HHH TH^eJTblX UB.e'XHblX MeXaJIJIOB H3 

BOflHux pacxBopoB copsunefl cojihmh re- 
xepono/mxHCJiox c nocJieflywmHM oxae- 
neHHeM copOeHxa ox pacxBopa* 

JlVih ycxpaHeHHH 3<M>exxa nenxH3aumf 
ocoaxa KOHueHxpHpoBaHHe xH^enbix uBex-35 
Hbix Mexan/ioB Bextyx hs 0,1 M pacxBO- 
Pob HHxpaxa aMMOHHH. HaBecKy ocaAKa ' 
>12-MOJiH6flo<J>oc<t>axa aMMOHHH, nonyMeHHo- 
ro npH BsaHMOflettcxBHH 12-ManH6jxo$oc- 
(J>6p"hoh KHcnoxbi co cxexHoMexpH^ecKHM 4Q 

KOJIHUecXBOM HHXpaxa aMMOHHH , npHBOJXHX . 
B KOHXaKX c KHCJIHM (pH=3-6) .0,1 M 

pacxBopoM HHxpaxa aMMOHHH , conepjKawHM 

0,01 MOHb/jI HOHOB XHtteJIUX UBeXHblX 

MexaJiTOB. Tsepffiyw<I)a3y BbwepscHBawx b ^ 
KOHxaxxe c pacxBopoM b xe^ieHHe BpeMe- 
hh, Heo6xocHMoro jtyiH ycxaHOBJieHHH 
copCUHOHHoro paBHOBecHH (okojio ^iaca), 
nocne Mero ocaaox oxaeJiHiox ox Maxou- 
Horo pacxBopa oxcxaHBaHH.eM hjm <|>H«bx- ' 
pOBaHueM [2]. 



B pe3y/ibxaxe peaxuHH 
(NH 4 )^ PMO n 0 40 + 3tR(CH^),N]Cl<i! 

IR(CH ? ) 3 N] PMO n 0 40 *3NH 4 C1 

oepasyMionncH noane jxoO a B/ieH h h k pacx- 
Bopy HHxpaxa smmohhh 12-mohhcJao4)oC- 

<I>OpHOH KHCnOXU COp6eHX B aMMO HHe BOH . 

4>opMe nepexocHx b npncyxcxsHH *iex- 

BepXH^HOH aMMOHHeBOH COHH B a/IKHJl- 

xpHMexHJiaMMOHHeByw $6pMy. BcneacxBHe 
npHcyxcxBHH b cocxaBe cop6eHxa no- 
BepxHocxHo-aKXHBHoro BetuecxBa ocaaox 

C nOrJtCTOeHHblMH HOHaMH THWeJBJX UBeTHUX 

MexaniioB npnoSpexaex rniipo^o6Hocxb 
h npn nponycxaHHH ^epes. pacxBop cHHsy 
•nydbtpbKoB AHcneprnpoBaHHoro B03Ayxa 
caMonpoH3BOJibHo nepexoAHx Ha noBepx- 
Hocxb pacxBopa b neHocoopHHK. 

3Ha^eHHH K03<t><J>HuHeHTOB pacnpexie- 

JieHHH (Kd) HOHOB XH*eJlkx UBeTHUX Me- 

xanjioB npn ocymecxBJieHHH npeAnaraeMO- 
ro cnoco6a b cpaBHeHHH c hs BecxHuM 
npHBefleHhi b xa6Jinue. 



KaxHoH Kd 



KonH^ecxBO Me Z^/Mn^pacTBOpa 
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Cu 2+ 


2900 

• 


Ni 


2100 


Zn 


3200 






Cd 


1250 



HejaocxaxKcw H3BecxHoro cnocoOa rb- 
J1H8TCH Heflocxaxo^Ho BbicoKan cxeneHb 
H3 BJie*ieHHH Tnmejttjx uBexHux MexaanoB 

H3 BOAHfalX paCXBOPOB. 

Uejibio H3o6pexeHHH HBJiHeTcn noBboue- 
Hue cxeneHH HSBJieneHHH MexanJiOB. 

ITocxaBneHHaH uejib nocTHraexcn 
xeM, uxo corJiacHo cnoco6y H3B/ieMeHHH 
XHmejiux \ UBeTHux MexanJiOB H3 boahux 
pacxBopoB copSuHefi cojihmh reTepono- 
jihkhc/iot c nocjiefiytcmHM oxAe/ienneM 
cop6eHxa ox pacxBopa cop6uhk> Be^yx b 

npHCyxCXBHH ail KHJIXpHMeXHJI aMMO hhHx/io— * 

PHfla. 
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(lo cpaBHeHHio c H3BecxHbiM npeoyia- 
raeMun cnococ o6ecne^HBaex cymecx- 
BeHHO 6onee bucokhh s^exx Hss/ieue- 
hhh hohob XHxeJibix UBexHwx MexannoB. 
Ko3<M>HUHeHXbi pacnpefle/ieHHH hohob xh- 
Ke/ux UBexHbix MexajmoB Meamy XBepaoH 
h khakoA 0a3aMH b cpe^HeM y Be jihmh b a~ 
K>XCH B 1000 pas, 

B cocxaB copOeHxa, npHMeHneMoro 
b npefl^araeMOM cnocoCe KOHueHxpHpoBa- 

HHH, BXOflHX nOBepXHOCXHO-aKXHBHOe 

BeiqecxBo, no3xoMy oh rnupo^ooeH h 
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caMonpoH3BOJn>Ho tM Koaht Ha rpammy 
passejia 4>a3 pacTs| ^ BosAyx. <fcju>Ta- 
ixhohhuh Bap^aHT oTfleJieHHH ocaAKa or 
pacTBopa 6oiiee 3(jHj»eKTHBeH h 3Kohomh- 
^eH no cpaBHeuHio c ot ct sh b a hh eM k 

$B Jib TPOB aHK eM , TaK KdK n03BOJIHeT c 
H aHMeHbtUHMH 3aTpaTaMH CKOHUeHTpHPOr 
BaTb MHKPOAKCnepCHUe UaCTHUH CX5p6eH- 
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n p m m e p 1. K 100 mji 0,1 M 
pacTBopa NH4NO3 c pH=3,0 h KOHueHT- 
pauHea ho hob THxejux LiBeTHux MeTanjioB 
(Cu 2 *, Ni 2 ' 

AOOaBJIHKXT 0 . 

pa H^pMo^ Oaq h 0,3 mji 4,2* 1CT 2 M 
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? Zn 24 , Cd* 4 ) 0,01 Monb/n 
,6 wi 5,5 *10~^ m pacTBo- 



b Te^eHHe uac« *pe3 OHHtqaeMHfl pacT- 
bop. npoayBaicrr j^^neprHpoBaHHUH bos- 
jjyx b KOJiHHecTBe 0,1 ji/mhh. OOpasyio- 
whrch occoiok, conepxamHft hohm Tuxejibix 
UBeTHux MeTannoB, nepexoAHT b neHo- 
coophhk. BenHMHHH Kd jyw Cu , Ni 2 * 
|Zn X4 H Cd* 4 paBHu 3000, 2 370, 

3. .300 H 1300 COOTBeTCTBeHHO* 

7 n p H m e p 2. K 100 mji 0,1 ft 

3a CasoBbifl o6beKT npw 3KOHOMH<iec- * 
koh ouetsxe npejyiaraeMoro cnocoGa npw- 

HHMaiOT CnOCOG KOHueHTpHpOBaHHH HOHOB 
THJKeJTHX UBeTHUX MetaJUIOB C npHMeHG HH — 

eM B Kane ct Be oop6eHTa 1 2-MonH6AO$oc- 
<J>aTa aMMOHHH. ConocraBJieHHe ctohmoc- 



pacTBopa lR(CH 5 )^N3C1. PacxBop b koh- 15 th H3BecTHoro h npejxnaraeMoro cnoco- . 

TaKTe c ocaAKOM b nne p?kh b aiOT b Te^e^ 6ob npoBOAHAH no ctohmocth copfJeHxa, 

HHe uaca. Hepea oHHtnaeMHH pacTBbp Ko3(J><J>HHHeHTtj pacnpeAeJieHi** ho hob b 

npoayBawT AHcneprHpoBaHHHH bob jxyx b npejyiaraeMOM cnocoGe ~. b 1000 pa3 

KOJiHMecTBe 0,1 ji/mhh. oepasywtuHflCH npeBbiwaioT Kd b h3B6Cthom. GneAOBa-* »r 
ocaAOK, conepxcaioHH Hoka THwejibix uBeT- TeJibHo, b paBHbix ycnoBHax koHueHTpH- 
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hhx MeTannoB, nepexoAHT b neHoc6op- 
HHK. BejiHHHHbi Kd ahh Cu 2 *, Ni 24 , 
Zn a * h Cd^ paBHu 2,830, 1830, 3 100 

H 1 200 CXDOTBeTCTBeH Ho . 

n p H M e p 2. K 100 mji 0,1 M 
pacTBopa NH4NO-* c pH=6,0 h kohught- 
pauHeft hohob THmejTHx uBeTHhix MeTan- 
jk>b (Cu*\ Ni 2 *, Zn 24 , Cd 24 ) ^ 

0,01 MOHb/jl flO6aBJlHI0T 0,6 mji 5,5«10~ M 

pacTBopa H^Pt'.o 12 O4.0 . h 0,3 mji 4,2* 

»40 • M pacTBopa [R(CH 3 )^N3C1 . Pacr- 30 

BOP B KOHTaKTe C OCaAKOM BWAepSHBaiOT 



PQBaHHH Ann nojiy^eHHH OAHorp H Toro 
xe 3<JxJ)eKTa b npejinaraeMOM cnoco6e 
pacxoA copoeHTa b ~ 1000 pas MeHbrne, 

UeM B H3BeCTHOM. 

npH pacxoAB copCeHTa 1 Kr 3kohomh- 

UeCKHH 3(J)f^eKT H306peT6HHH COCTaBHT 

0,666,28+0,333; 0, 5-0, 001 (0,666;2 
+0,333 r l)*18,8 py6. 

Bucokhh couHansHbiH 3$$eKT HsoGpe- 
tchhh - oxpaua BO AO e MOB OT 3arpH3He- 
HHH TaKHMH TOKCHMHUMH BetQeCTBaMH , 
KaK HOHH THmeJIUX UBeTHUX MGTaJUI OB . 
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